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(54) ORGANIC EL DRIVING CIRCUIT AND ORGANIC EL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
driving circuit and an organic EL display device in which 
a peak current is easily generated for current driving and 
the occupancy area of the driving circuit is made small. 
SOLUTION: An input side driving current is controlled by 
a switch circuit in which a plurality of current mirror 
connected input side transistors is provided in parallel 
and inserted in series. By shifting one of the switches 
for a prescribed time and turning ON, a constant current 
is branched into one of the input side transistors and the 
driving current of the current mirror input side is 
reduced. Thus, a large driving current flows at a starting 
point and then, a lower driving current flows and a 
current having a peak value is generated for an output 
side current mirror. 
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1 

(Dm^^^ym t-cmmnmh^yy-A^oy^fi 

tij|e=i y h P-;HllK(i. MiSAtjfFJl ^'VvX^'cd i 

^jiS S f^rS^BS-f P. -tirT MIHX <v 9^0^^ 0 N fi: 

■r § IS3)?3S 1 ISIS© E L lEijSSgo 20 

imM 3 ] fiuiB^n^oA^fjiJ h ^yyx 9 It 2 fST-fe 
!iff)2m(Dxtimhyyiy'7.9it. mimMtti^ 

1 : NT-feoT (fcf£tN>l) . m^BfrES-f ^-liTO 
N t -r § WIBX-f ^HlgSa. ftft it/lit A'm ©ilcDgij 

leA^jfiij h "yyyA ^ tcjf as n/c t ©t-s 2 
■7 > X t fi^ij t ^ n •€^"nif| A ^ n /c iiffco X 'f -y 

y < h €> 1 0% O N LTHtftB^tit© A 30 

«(^ili*>?)(D«j^t^^SOMEAtjffl h ^-VvX^^O^^ 
^< i: 1 otc^Mf ^113531 2 ia®®*aE Ligi(]0 

[i»«:^5] MI2Jtm®A*tlh^>->"X^?a2fi-eS 

•3. ccr)2ffi!tOA;^iJh^>~>'X^?a. m^WiWf 
1 : N-e$)oT (/c/'cLN>l) . ^-^mUfh^XQ 

ta Atifflii h ^ f^x ^ icjf A ? nrc t © T^s ii*]a 4 

Ciistcrij 6 ] t5IB;?3 b > h ^ v-[h1I^« D / A S^^iHgj 

HulB D / A ^^^[HlSScD Lii^ffiiJ h ^ ^v'XiJ' (DMfaai;b« 

Jj<JJ^3ia«©WjiE LKBlUlSo 
[W5R« 7 ] tulBpTf^Bf Faltis E L «7- 4 OiglSlfl 50 
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[it*ii8] BatB£ws$i«. mmmk^^^fxmmm 
=f-\^yiim\zmmmmm.m:^m-^m^<Dmm^f^ 

[ii*JB 9 ] m%ff^mm\ i- ^ > v-'x ^ A^^M^-ot * u > 
it§Aix:^h5^-[fiiis^rju. ^n^n(?iMGiBai*j(i] 

b ^ y v'X ^ t'^kti9~ ^? <D e >y h ffifiS^cMlS L T V ^ 

TmiiaA:^j-r-^^ti:;Si:Tii«6<jt|)ijff LT, bMBA^j 
X- ^ icm-r S'^i^T :^ a ^■«?5it*tfjiBm;'j(l'J h ^ y 

D/A^Jl50ii'-S^fi-r^W«E LiKlfllllli^TfeoT. 
M?iJtcSt3-e.n/c?IiJtDtfisaA;^«J h7>S>'X^^ i;. 

^ n Atiffii h ^ y i>x t la^ij t ^n^'Wf a 

$ nfc|«i[cD X-f «y ^(mISS ^ . 

wm9m.(Dxim h ^ >i^x^^mscD«M<itc'3S«?i 

talBSikcDX'r >y f-SSgcoO N/0 F F Wfrr § n y 

fJfB^ia©X Y -y ^m^(D&rs < 1 1 1 -o^ 0 N LT 
iulBMM©A:^fflJh'7>-yX:?c?y>;5:< i: 1 -J^tuiB 

•y:r5iD (^M3BX^'-y5^[i=iI[fS«4>^< 1 -Q^ON^c 
hXml^%<D'mmi(D'tMM^mi<^mB^J^ h 

m>m 1 0 ] rmmmo:)ktim h ^ yyx^ a 2 mx 
^f?. c(D2m(Dxtimhyy-y7.9it. mn^mMtt)^ 

1 -.NX^-oX (fc/f L.N> 1 ) . WfJ^mS-f P>'ii:X 0 

MXJj mh5'yyA9icwk^nrct>(Dxh^ mMm. 9 

[m>m\ 1] SP)K. M"iEAt)r-^tt^;fxr-^'T- 
D . tulB^S E L / \£yicmm^lbf2-t^ 
^Uyh^y-mWditsmm^^L. i:N©MIB2f@ 

<DA/jfflij v=7y'J7.9<Do^mwmm.(Dmi^ 1 ic^is-r 

il^O A^ iJ h ^ y v-'X ^ tcjf A ? n fc X ^' 'y ^MllSg:6^ 

comm<m^mmx!io:)hyyiyA9timM-^ti. mm 

mMm 1 2 ] xtim h 5 yyx 9 icm&mnki^^im 
i nx^^tim h ^ > s^'x t w«i e l / u^;KDfts-7- > 

\zm.tm.m.S)^^^^t^(Dmm.trji:i,m.m-mM^t!vyv 
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^15- 5 nfcH 1 *5 J; H 2 coMia A:^3 tl N ^ > 

iy?.^ 1 mnirc^(DmMmmmifii^imLTmmtim 
v=>yv7.^\z\i--^ ^^-^ww^ikt ^ c hmm 

1 3 ] miam' 1.^2 A^JiJ h ^ > V X ^ (DKi 
{"^mkltM.. 1 : NT-S^oT C/£/'cLN>l) l?3b^it 

^^y(D\-on-t^mmw^h'o. mtT^^v^w^ 
\t. muxii%Y'yy'j7.^<oTMzm^^nx\-^^m 

\'m.o-:)\^^f]mv^yy7s^fm3\\nij\yy v 5 v-sii 

Mis LT^^TMia^/T^-r'- ^ tiS CTStRW leaflet. 

mmm.(Dxtim vyy 'J-a ^ © 1 -Dm^\%<Dmikxm. 

mBm^(Dm^xmm l tzmrnxmi v^y^jT.^ 
}Lmmm^mz{mxtm Y'yy'yT^^KmWhis. 

®«JSt^i>M-r ^ t XmUWM Vyyi/T.^ (Omt) 40 

©ii^^ < i 1 o^ca??iJtc}f A* nfcX^ >y ^HisSi:, 

3^(2:3 y hp-zi/f^l'&Ji, Hui£A^]iiJh-5>vX^?co 1 

•a:TMtex-r-)^f-iii?g^oNtc-r5iS3t«i smmco^ 
[li^ia 1 7 ] Mia«iccD A^^iiJ h > ^ a z 50 



2003-3 0 8043 

4 

^:©2®cDA:^j{ih^>'>^x^??tt. ©jffilMtb*^ 

1 : NT-SoT (/c/cLN>l) . m^f^fSt i^^^-^X 0 

mxmi h "yyi/T. ^ \,mxinrz^(Dxh^m-im i 

8] mfilX^-y^lHlgSti. tuiaimtOA^jW 

X Y -y ^m^(D'pts. < t 1 O N tc LTMtaifi© 

'i'-y5^Iu]i?gcD^>ia< lo^ONtLTsijW^O'fll 
?5fi^SIX<DHijiaA^:jiJ h ^ ^v-'X ^?cO'>^ < h t> 1 o^c 

[if 1 9 ] suiB* ]yyv^ ^-mMWm^<Dmi 

T^^V h U -y ^X«-^7K-b:;I-f'ri3ttt>nfc« 
x-fim(D h 7 > V X 5f -^rigsi-r (ov^yy7s^ts^ 

>' h ^'y-m^<DXt!m(D Y "yyVTs 9 1 tutBM 1 co h 

•5 >S>"X^?(73MM^WIB-L';l/[*]c;J:^3 U> h 5 5-|Hlt?S 

V y v'x a L TSfer^ nr ;i zo:)V=yy yx ^ 
ifoN-r^!itxmm=iy'fy^ffU'iiy h-^n^mM 
mi 9iBK©*iiE Lm^mMo 
[31*52 1] mMfjuyh^^-mmmtimmi. m 

oiaic©*siE L^Tj^sSc 
[if*il2 2] L^;a^/U^;l'i:. 
MIB#^ E L / t° y tdgft^ffi;^ T ;^ 1^ y 

mik<Dlii :)] m V^yyyx^ ij^m\\ a y h S v -sm 
2nM?ijtcSfci$n/c^ 1 fccfctfn 2 ©AtiM h ^y>>' 

"tn^erKDemmtim v^y i^x ^ ^b^^^-r- ^ o if -y 

^mmmm h^y-yx^tmti?>mwi(DMmt lx 
n±Lxfm±i uyh^ ^-mmmmm^mmt^ d 

mmm 2 (oxum v ^yyx^Kmmmxinrcx^ 

mmm 1 ©Attw h ^yyiyx^^m^o^wmm^mm. 
x-mwit^-^mmmt. 
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ffflBX-Y ^[llJSiO O N / 0 F F ^fflffllf § n > h n - 

mMm^(Dmwm(D^mwi^mnim 2 (Dxt}m h^yp 

immm-mmm 10 
[0001] 

g&*5 J; E L ^7r;Sfi^clB L, l¥ L < lx> 

tfy^c^^ffl-rsw/^^^^fe-rsAvAv-f >■ (^aE l 

i^lC*3V^T. W«E L/^^^;l/^«»it»i)-r^fc^©if- 

/h$<t-?.Ci;/j^T-t^j;9^l?aE L«[HlESfeJ;a* 20 
*aE L«75lSMCiej(aKIH'f 

[0 0 0 2] 

\MM.<r>wm #aE La^SSfi, gfiTtti^Sbi^ 

^«^«isiii. DVDT'b— V. PDA mmm^mw) 

^ o t?3#^ E L aTT^SS^e a . ffiiiiaiSSS© J; 3 }c 
R (*) . G m) . B (Ft) izmiil^ff^^^Ctij^!^ 

Tl^^o «^Jx.a\ !l#rJT 10-112 3 9 1 ^^ifT- 

[0 0 0 3] mi§mmmm-mE Ls^gscDwaE 

La^/^^x;l/-fii, A^A^-fVOliCA^S 9 6fS (13 
2X3) (OfQ'T^y (iiCf^^y) ^ D-5'1'>*M 6 2 

-f >' CO t! > d til^± ifSo-r § ftifnj t S ^ o c: © J; -5 
x-r ^ y i?xSTfc*Mv h u ^xsi<Dt,(DT' 

IStt, 1^1^ 2 0 0 2 - 8 2 6 6 2 ^ mM 2 0 

0 I - 8 6 9 6 7 i:tvfK 2 0 0 1 - 3 9 6 2 1 9 Vj ® 
Lill^tf Tfeffife'D CD J; 5 >t^lS(c ^^(ommi h v > 
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fcCCD^ ^-So^t^^r^^t ( k (± 2 U±©MSi[) CD 

C CDtHPAtDlt^ 2002-33719 ^©HiSSA^^, 
So Cfifi;. *^i.{PJjc?3lfy)!tJiStcD/AE«ES*f^ 
7ii:x— ^ %Stt T C COII^f^— ^ e WlSlC A / D ^ 

-i^-mf&mt. Hua©F7-r7iacDfimiT«?isnj5fti: 

bT5^fig-r § t CD i: . -BuEffi6i<^ <fe 5 D / A Si^lBlgS 

■So 

[0 0 0 4] $-f. MMffi*g-etT5. S^EiaTTx/^ 

^;i/«Dtf- i'«i)itaifig(aPScD mmm-^mmi \ - 

4 5 0 7 1 ^tH-Sc: i^/j^T't^cDT-. -^tl^El 5 tC.J^ 
-To S/c. i:cDKHi3cD5feRSWli:LT!ttll2 0 0 2-3 

3 7 19 rD/A:^i^inK*5j;tfc:n*ffH/^s*«E l 

SftHKj n/c D / A a:miH|EgJ.:<Ig^tc « 

?5fiaifi)t[H]is^iait/cf^'ij*[a 6 ic^nf . EI 5 -b-^iDmrnt^ 

Alt. #«|E L^-fTSoT. 5fi. WSEL^^ 

4 cDMift^jtt If- § fciicD/^yl/X^^^I- 
S/^^bJXfg^lHjgST-feSo 0 5 CD«}5iL|gt!)IIIK^tJ. 
x^iEE^ 5 ^;l/X ^ mm Lfc/^;UX 6 ^SlfiK 

"y-^timm 7 acDfe#fifati:M^JtclStt?.nfcM 
1t:mmi h(DX-^ y^y^M'f-^lzjm^ion^, nil 

^tTP^tCON^oTV>^X-l''y-f h^>'i/*X^r7 

/^LT^f^E L^?4 ^cA^*ffit;^l^J^^5^nTC^Dl|^rt-^:' 
^^ilE L^?4^M^nSo ^CDSS. XY-y5^>^' 
8 O 0 N firi t E L ^-T 4 cOg^gM i: 71?^/^ 
* nfu-AgffiPafclJWIi E L 4 il ncD^|/jli$(&^ 

L«?4a. ?ES*tlT^cDi£±*SD*^MlKi:*'3. ^ 

ii E L 4 <D»a;?)^^ Jr. L . mmts e. * if ^o^i^si :j n 

[0 0 0 5] [a6^c;*5l^T. Hi. ^'ilE L,|giJj|IlgS£D 

3 Si, t<Dtiuy h z^-mmmti^^v^^o tivy 

Y^^-mM&lm^'ilt. K ^ 7S b > h 5 ^ - 
II11?&3 a tffitlia*U'>F5^-|fiIfi!S3 b ilT^j^e^So 

T, Fffi-rc^nfc p n p m^xhm v ^ y^jT. 

^Qst\i\f]{%V'7yi^7.^Qttt)-^^fX'0s ^tl^^'tlO 
X ^ >y ^mti^ P^-V :^-;lMO S F E T h ^ > i/X 5? T r 
s, N^-¥^;l'MO S F E T h-^^v'X^f Trt^/rLT 
tf,^jia;^7 U-^ h a ^--lalSS 3 b coXtlfii,7- 3 c tfe-rt^ 
nri/^-So A*iJF^>v^X5fQs<D3U^t^{i, d/ 
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v'T, ^ Q t CD b . V y F G N D t MM $ nr 

TV^^i^tti. (1 +x) ^©K*J«j3tt«r£fefiSt-r^o 

h > i^'X ^ T rsti. h ^ > X ^ T rt icM^S L Tfgtt 

[0 0 0 6] J:cD;?jly>'N5^-[BlgS3 ati, tB^'jSA 
U-yhS-^-IilSSS bCip n pSOA^^jflJ h-^yS>~X^! 
Qx^'^-XtlgftMjZ.iEiiffl'Op n p'S€i:^P>h^^ 
-]--7>i>'X^?Qu. Qw^/TLTIgft-r^o ^f^lgm. 
A^ilJ h V yV7.9(^\\Z\t. h V ^i^'XrJ? T rtij^O N 
LT If-^ilfil^lT'I'-^SirrgOpBlti ( i + X ) I aCO 

aA^Hi tJ S n § o C n e> U > > i 5 - 

b<Dp n p§tf©ai*flah5>i^X^rQyT$P.t 

v'X^Qxi: h^y^y'X^QycDxS-y^iiiatbJi 1 : N 

TfeD. cne. Fv>vX^Ox:5-y^«. SM-^-fy 
+ VDDTa59:<. cnjc'^al'^lill. f?*!jK.H:. +1 5V 

0 v?M)iLC»(ts^:^'i'>+vcctcSM$n. mti 

iJh^yv'X^Qy^Dnb^^rfi. *^Ai)cDk!> 9 Ic 
NX (1+x) J ac^)e»jm?5if*t°y9lcaj;':j-r'Sf 5 

[0 0 0 7] X)/km.mm2\t. ^V:t-FSfe!<DA 
M!ln pnM/Wv1^-^Fv>v^X^?Qa*^L. ^« 

Jjftig 1 4 a 6 I ^ AtlS 7- Za^^^LTCcDh 

^yV-7.^<riU\.'y^ (cSHt i. c ^ P. D / A 

2 i±. il c:) h v > >>'X ^ t U > h i v-a^^ n/c 

^m^jfJ F >>>"X^ Qb-Qn-] = >,v ^ i; > K 
G N D X^" -y f^lelS t L T 5 tlfc N ^ ^ ^.;l/M 
OS F E T Fvyv'X^Trb—Trn-lilA^^^t&nTV^ 

5:/i/X^fQb~Qn-l{i. ^^':$f^)^'^±itIS 
?2 btgf^-^rtl. h^yi/X^fQaCDX^'y^JlSat 
WLT^n^nf3F^yi^X^*^x 1 , xz, X4, -■ 
X n (TDf^iSiiDa-riOm^tcmt §x ^ ^ ffi«b%Jt 
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oTt^^o A:t)ffl'JF^yv'X^'Qa(Dx5v^f 

a. aKRa^N9^i'^-;l.?^'©M0 S F E T Y^yVT. 
^ T ra£D^fi?lJl^|Eg;&/^ LT y V > F G N D 
h^yiyX^T raoy- F ««ig^ > + VDDfCfgfi^ 

nri/^^o !i<DD/AMm^zit. cpu, mpuh 
^ ;Wif3^/T^x- ^ ^ A;'34S? D o- Dn-i icmfrmj 

SlR&ffcLT/£il8itj!S 1 4 a i:LT7j^LTS^o $/c. F 
"yyi^X^Trrth'^yiyX'^Qrli., ^pyF^^- 

SMo:^*a-<-xv-Y>'-\--<--xi:M^«i&-r?>'^-x 

m«l&lelSS-e^ D . F 5 y i>'X Qr^OX ^ -y ^ ti, 
ffiJr[Rri;N^-v:?^;FS«cDMO S F E T F-7yi^'X;5?Tr 
ra® il:?iJ[nlliS^/r LT ^^'9 > F G N D fcSM^n. F 5 
Vv-X^ TrraCO^r'- Fti«agv-r>+VDDt3g^$n 
TV^-So 
[0 0 0 8] 

^ <o tiiin-r § fSfpj t s ^ Mfe« if- 
^^^mtA^z < mmMh<^mk}imwi\iym 

[0 0 0 9] 

[I3lli*»j?t t- fc ^ oy^-m e: CD J: ^ 0 W^iUtf 
;5rci6©e£Oli0j3£^)^l1iE L.iElil[BlliS4b'=fct;i^jiE 

nTmtiflJ F ^y^/'xtjftcti^ e l /^-t^;K?:>s?t:° 
> t ^-r «m ^ H± ^ ©Si® ^ ^ ««t%|| ^ * b > 

F = v-Hss^w-rssi^E LKi&iHimtfc'i/^T, m\ 

imn^nmn.WLfDwmiKmwz'y'jT.^t. cn^ 

40 r^~i?mmmimiiitimh'7yyxi(icf&§L-^^. m 
mm^<DnMTmm l rcMTd a*« f ^ > i^*x ^ t m^j 

t ,!S'^t e nfcffl£D7v;f}W F V > vX tcMfef'}T/£©«?)ft 
^W^-t^ ci i: T* l^y F ^ v-A:^JiiJ F V y >>"x ^ CD 
1 otcoi^T^tDigKiWjJii^SrfgjJiLTlulSta/Jfl F^y 

y'x ^ «tti:tiit?5t^HrjfacD tf- ^lijtA^ e>&S4^©m 

iifit -r § (liijffli^ff d n y F n -;HhI^ h ^fix ^ t <DT 
[0 0 10] Sfc. fttO^B^ti. iiui3:*7byF^5-(iJ 

iggcotii^jw F ^ y i>'x ^ mmm^ tiT d ,/ a ^jt® 

50 SS^W^JcL, ^tl^-'tlcOWAiJF^yS^'X^^b^D/A^ 
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r5ftjg^iiltS„ ^LT. C0W«E Ligfj[Hl£S{i. iKD 

fMy=^y'y7.9o:>m^mWcn:\ :N (fcf£LN> 
t&f'^MJStb;?)^ 1 tMJS-r^tlOAtifflD h^y vX^^tcS 
<^Xfm\ V z>yiy7s ^ teMfdWX-l' -y ^[51g&% 0 N t L 
[0 0 1 1 ] 

fi. vy v-^-mm.oMmw^y'y^^mnm^ 

Wtt. S^O^cmi] Ufc A;*]!!] h 7 y i>'x^ t J; 0 ffi^W 

A^eprr^Btpa-fe.-tirTx-i' v=}-m^^oni^^ c t 
T% MSftoAtiiijh^yv^x^cD 1 -Dizj-m-r^iiviz 

L T ;'j b > h 5 ^ - A^] to h ^ > v^'X ^ 1 fi /c *9 com 

^ ^-[His&cDmM'j h v>yx;5fictf T. msBfr^^tc 

^ L T Hi^bW h ^ > i^^X fi , h'- ^ 

#ALfct)> ^©Mffl%e/3-h-r5x-r-y^iags (ei 

[0 0 12] 

[*»i] 0 1 C©«0^(O#ilE LilS][HljSS^jiil 
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Lfc-|||iMO«W»)lHlgScD:7p -y ^mXS> D . 0 2 

la 3 (i, o ©?gHi!£0«MIKlll[H]ieg%7 ^ 7V h 'y 

®fflLfctil%®*»J«iSEB0TfeoT. (a) ^ 
Ci±|*W^lH]ifS«bjc®^p-y^H. (b) li. ^omm. 
IE»j|l]iiS©tii^S;&ff>L>i:-r§-/p-y^'Bk ^UT. 0 

10 ^«:ftL. ^tiiiOfM'S:'#M1-?.o HHciol^T, 1 
Ofi. #«E Llti!)0gSO/j^i.F^</^T-SoT. I 
n±s ^©D/A^g^lHlgS, 1 2 a. lt^«)5St^iBIlIgS 

01 h°>f>©m±i[i]ss^ft§isftt/c. m6(DTiLm.imi 
4 a (c j^jttrrs/feMi^iig. 1 3 iji-y h^ ^-mm. 
mmm. 1 4(i. \£-^m.^±bm^. ^lti 5 

tt. ny hn-;HpIlii^-cfe?.o D/A gj^IUgS i Hi, 
H 6 CD D / A ^j^lHlES 2 LXh^^fA ^ W 4-°- ^ 

h^>i>'X^-ptt^<. MO S F E T h^iyvX^T'-li 
^ ? tlT V ^ „ N ^ A* tl h ^ > >^"X ^ T Na*^ 

20 D/'Am^mm2C0Xtim h v>i^X^ QatWlSb. 
N^'-t ^-/K^m^^lil b v > v^X TNb~ TNn-lA'^il^i^jfll 
h^yv'X^^Qb-Qn-UcMl-SL. cn^ h^^v^X^ 

^[1118 1 Hi. * ^ tc A:/Jf I] h -7 y S/X ^ TNalcMJiJK 
SliSnfc;!? W-^' h ;S 7-©Nf--\' t^;L'C?:)Ay'jfJj h^y 
>'X:?TNp%WLTl.^So ^LT. h^y-y'X^'TNai: 

1 : 9(CfiS/£$tiTi/^T. ■^n^mjv-xti^n^n 

af/iRa, Rpa, X-f >y f-icM S Wa, SWpa*/rLT^'" 
30 "^yi^GNDizmmttlXi,^^. ^43. HulBcD^+Jt^;l/ 

^-tLr^7i±c?3<i;l/^M0 S h^y-^X^ 9fB*/^7U;U 

[0013] 2 fi^j A*« h ^ >■ y X ^ T Na ^: A:^iiJ h 
yyyx^T\^pt',i. AtftitMl 2t}^^m9Hp^Xfj 

s-?i 1 a«:i>Lr^n^''ncoF^'i'>tcs^t§„ 
mmi 2it. meo^mmmi 4 ai:ii%D. =e(Dmm 

mtim'iM I i ^3 A$i-^«}^ I ptc,^M*nTv^5o a;j 
« h 7 >->>"x ^ TNatc c c7jmr^t I ptmi'^mw.t lx^m 

40 tlfctt^ca. D/A^^Io]lf-&l l«ai±lS?l 1 bt 
If-^'m?^ I a= I pa*fg3l-r-S«MffitCS£*nTV> 
i)o StnRb-Rn-Ui. ffitlfjj h ^>e>~X^? TNb 

~ T Nn-1 CJ3 y -X h -7 y v-'X 4? T rb~ T rn-1 © F U-T 

ytcDmKnK-$nfc&ifix$>^o citit j;^py-x- 

F u-r y [igcDsaES® t omiTkxmyiLoM'^^^mm: 
t56^ c:n?lCOffit/L^±'£^T'i^■fi;&t>coTa&lv t 

fc. m60:)h-7yiyX^Trrt h5'>i/X^Qrtffly| 
•r^'^-XW^i^^i&^ESfiJiiiTiiiJI^LT^So 
y F 5 ^-mmtm^ 1 3 a. H 6 ©/J by F s 7- 
50 mmmt}mm3\Limt^\Bimx&^ti\ cint-'W^-K 



11 

rm^iti. mifiu^^i-yy Mhiss i 3 a tujtiis^ u 

b> h S 3 a tclg^T^ 5-:fig[Hl£Sf± 

[0 0 14] mwiu^^iyyvm^i 3 a a. d/a/^ 

1 1 (Omtl^ti'itM:^ U> h 5 v-HES 1 3 b t 
fe^-r^fc460|lIi^T'$.oT. N^-V.t-;l/h(DMO S F 

E T hv>i>"X^TNvfj^?>^::5. ^oy-Hti/W7:^ 
^-YyVbtcg^^tl. y-XiJA'^D/A^j^lnlggl 1 

*^ai;>3ia;fj uyh^ ^-RJS i 3 b (DXttWi"?- 1 3 ct 

[0 0 15] ti!,t!m:^\yyhS.^-m^l 3 bti. 0 6 

^Qu, QwlCJt/S-r-S Pf-\':t-;l'MO S F E T h ^>'i>' 

^ Qx, Q>4i:MiSt-5 P 9"-\'*;HVI0 S F E T h 5-^ 
X^TPx. TPyt^^fLTl^Sc tb^lS::^ P> h 5 ^- 
HISSl 3h(Dh^yi^7.-?'T?xth'7yiyX-$cT¥y(D'f- 

^^jim if-hm) mn -.n (fcffLN>i) xh 

-eti*<, e:nJ:0«(/^«iE. gijxff, +i 5 vgito 

(CttNX I aCDmMW&^\iy9lcm.LTtME L/^-t- 

Vcti:/W7X^'l'>"efeSo 
[0 0 I 6] cnx. XfMhyyiy7.^mptm.RR 
pa. X >y ^UliS S Wpa t It. ti°- ^7 0£S 1 4 

;|-«iSbTi/>§c> x-r-y^fUSSSWaJi, |gS!i/^;l/X{i 
^PlctGCTON^C^n. X^'-yf-IolKSWpali. HKl 

/vi/xii^ p tm'iLfzmmwim-mmm t p/cttn 

>M=i-;l'M^CONT^Sttit§c:fc^<. OFFji:^ 

®jSt5g4»()f^^ia2tct^^oTp«-r5i:. ^-r, mpu 

BMtti $ tl/c DO- Dn-l«^7v:bS?tC A/j-r § X 
-^A^1/>^X5?1 etC^-y^/Vl/XLp (02 (a) # 

PS) [CJtt5i:r-tr>y b->"X:J? 1 

hP-;I/@Kl 55*. Pv^'X^f 1 6{c^>yf-M;l/XLp 

>&MaitItc. »Ril)/vl/XM''iP (H2 (c) Ml) ;g:fg 
^^XTX-f-y^EiJESS Wa^ONK-r§o dc^i:^, X 
-r >y f'HIfa S WpaA">'zi y h a-;HI^CONT^Sltrt/ >^ 
t/>©T\ A;'jffl(l h ^>i/*X^r TNatWM I p^'SgfttlT. 
D/Ag^HSSl Hi. D0~Dn-IcD#At)S!i7-fclS^ 
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*^fiStbT^cDtb;^j4i? 1 1 bte-^«?55tla=mx 

nTn> hP-;Kg',§CONT (HZ (b) 

T X vf-lHliEl S Wpa*"i O N t ^ ^ i: . A:^ tJ F ^ > 

X TNate:j^tl§«j^5b<A:/3tJ h ^ ^ v'X ^ TNpt»?^ 

^nr. cne F-^yi^'x^o^^-v^-^i^rjiiit 1 : 9tf^ 

0 T A^iJ F V > >^x T mc I p/ 1 0 f^mn. xii 

m V =7 yS^X^? TNpfC 9 X I p/ 1 0 cr)«l5ft7b^Mn-5o 

Ai3iJ F ^ > i:/X ^ T Na ^: Aijf J F ^ > v-'X T Np h 
10 [4s ^^vF-'-'Ucgljl^nTl^T. 9^ ^y Ufitb// 

1 : 9tC?5:oTl^§C0-c\ A:^)« F ^^i^'X^f TNp^c 9 
X Ip/l 0CD«}i*^}inT*>. c:mcj;;|,ti5tjfflJ<0F 
^>>'X^?cD«5ftiiitigt^y'jti l/9t?S;?.c L/iA^^o 
T. ^W^bfJJtc F5>i^X^'[cS^LTJ±A.'JiJ F 

X ^?MCiKt!j«^;!)^ T p/ 1 0 tC^ o fctD CT-^ 

So 

[0 0 17] -r^t.i3, A;*]«F5>-yx^TNailA^] 

20 *np/i oi:%ofc^ti:Pll;T'fef;s «-Mtfifiia{i. 
Ia=mxIp/10i;;S;?>o C txiFMrn^nXMn F ^ 
>i/X^O|g®j«Biti:*-jr. l<l!j/^yFXfi^P;6^~H I 
CWV^lV («T "H" ) Ki&oTt,^S^tl©M^I (T 

- t p) o'M. I p/ 1 0 cD^lj5tt*^"?^n^o .lEij/'^^l'X'B 
P t n > F p-;Hi^tCONT i y F p -;Ffi^CONT 
£Djx±*^tP*^e> (T-tp) mra^tilLOWb'^;!' 
F"L") K}g-t,T. X^-y^[BlfgSWa, SWpa^^O 
F F t 'S: D . Ayijil F -7 y vX TNa i; A^jfll F ^ > J/ 

x^TNp^^)ig|^lli^5Stif'?JF^§o ccOckpt, t£-^s 

30 iStt^fiStlHli^ 1 4 fi. A;^j(BllF^yS^*X^TNa^igi!)LT 

^> F S^-lHjgScDtBMiJ F^>v^X^ 
tcflTs C ® AtlffJ F ^ >>'X T NatDffii&mjJtt* n 

tmmz.m'i h ntcmo:)Kf}m f 9 > i>'x ^ t Npt 

t^CtX\ F5v-A^ilF5>S^X^J IfflS 

fc (D»ri5it*fga L T ihtim f > i>'x ^ cd ta^fi 

(e^t-TRlf'^^-r^o ^LT. AMiJF^yy^X^TNa 

ofgtfirWMlJ;, E L 4 (DiEI/jr»^ii&Pf j#jcM 
j-SLTi^So ai:;':]ia;^jb>'F^^-tBlK5i 3b«A:/3fii 
40 Fv>'v'X^TPxtc:«X'i''y^|llgSSWpa7!3^0 F F LT 

pica I a = rnx I pt LT/E'^MSjBt-C) 1 0 ff^cOSoil*^' 

Ia=Ip/l 0*^ffi;fj*n^. ^ne.*^ffitlf:S*P>F 

Sv-lOISSl 3 bTNf§tc1t»lB$nT. ^jliRL/^ 

pa. S«ttftlit^Slt14*JfO*^E L*^ 4*^lf 

;Fxfi ^- P o-ytLl.ff' <9 ^ -a L Tt/^& < T t J; 1/ \ 
50 [0 0 18] t^^jX. S^E L^7f<gflTtt. 
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u-'7-cy^Mm'i^-^frLr^'^ > F g n d icrniisn 

? 4 omm^ i^'^yvGHD^mtro c (ommt^^'^ 
> F G N D icm^Bfc ttic^m E 1. mi" 4 \mwmm'^ lo 
^n. h^n-'7'<yMmmjhT:koDtJ-^^y)t 
S'x^^^soa^fe D nmxiiti^mKDmmMm.^ 

^SrjFTO'=,:^J-5'A Fv-f/^ 1 0(0\^y 9 icW-rSMt^tlK 
mUoMTi^lcrj::^, Lfcti'i-Dr. ff(IBtD.|gt!)/-^;bXfa 

(a) icts\^^x. mmELmmm^o:)tj^K\^^-f/'^i 

OOtt. H 1 ©;?jvi:.Fv'i'^^ 1 0©tB;b@:^7p>FS 

«fig<?:)H?IJ*03 (b) (C^fo :^vAF^'l'^U 0 0 

ssi 0 1 (H3 (b) mm) A'5g^sn5tf>'9t±. r 30 
("f-^m, )k^m) o-^r'-^m ixmm. 1 = 1 

V^^o miCTjktJ^oic. X, YOvFU-yi'XEIi (x 
-^^ISXi, ^ttlSYjl, Yj2) ^^gM-rs^^t^t;5f,t^5 
LTg/T^-b;F2 0 (^©SEli (Xi, Yj) ) ^mf^ti 
TV^Sc (:£0-b;U2 Of^tetiS^tv-xiOii'y'-F*^ 

mm-SrircNf-^^^)]yUO S F^7>>7X:Jf TtIA^EB^ 
tlTl^T. Pf-^^-^HVlOS V^yiyX^TrZ^fTLX 

- X - F rate i± 3 > y +)- c iimm-^ n. f 9 > 

Fl^-OtilrSE L^?2 1 ^/t-LT^'^y FGNDtc 

[0 0 2 0] F^y>>'X^?Trli: F^^v^X^? Tr2tc7:) 
[MJtCtiP-:^ t--;HvlO S F^yi>"X^Tr3i:Nf^-V^'^/F 
MOS F5'>'>>"X^?Tr4:&Wt6nTV^§o F^^i/'X 
^TTrStt, F^yv'X^f TrZt/jpyF^^-IHESZ 2 

^#l)S-r?.AtiiiJF^>iy"x^ii*oTi'^T. cncoT 
mi^V'yyy'T.-^TrwYu^ytimm^ti. F^yv* 50 
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X^TrSi: h'yyiy^'iiTrKDmmMt^UyhZ'y 
-111ES2 2cr)±£5itS^$nfc^-F (F^>vX^T 
r2«y- F) tOPsStC F7yi^X^Tr4©y-Xi: FU 
'1'y*"«MM^nTV^^. Y^yV7.^'Yx\(Dff~Y 

It. ;ESIlYjn<:g|ii$n. F'5>i>'X^Tr4CD^^-F 

*^7gsiSYj2tgf^$nTi^-i>o "H" , 

Yj2;^/ "H" ofi-^5:SttT^ssn^c:i:-eF^>s>" 



- ^' VikX F ^ > ->"X ^ T r3. 



Tr25bW-K]$n^i;i:*> 



{c n y-r'y+j- c /j'=:ft;S^^ nr. 

=J >r >-9- C ©ftftt{Sl;TM O S F ^ yv^'X Ixlff' 

(i. ^SliYjl*^ "L" . YjZ/j'S "H" tDM^^^ltr 

/feSSYjZW^^^'iTtSf^tlT F ^>>>'X^ Tr4Anj N'r 
?.C >T\ Fv>->^'X^fTr4i: F^>>'X^Tr3Cl4-^■r" 
F L Tfi$(S$ n, n > x y+f C 0»E;6"« 
U-b'yF^n^o i&fc. ^£S^Yjl^;^SSYj2^ii^ 
■n^'-n n > F n -yl/lHim 1 5 6^ S^fe •< 5 > ^"{g^l 
Tl. T2%ig»«l 7/b^StJ-T7feS$n^o 

[0 0 2 1] H3 (b) \t. ^(lymMwmm^x sotts 

tilS%ct^'Di:-r^-/P'yi'HT-feD. -MMMmil 2tD 

/A 1 1 la UC;f^-r[pI£§TS§c 03 (b) T- 

Bl 1 «aitl®:^J U> F ^ ^-IHISS 1 3 b P ^ + 
;HVfOS F E T F^yi^X^TPx, T PytC^x. T N ^ 
-7-;PM 0 S F E T F 7 > S>'X ^ T Nx, T NyO.:);^ U ^ F ^ 
^—IhIK 1 8 a ^ai^^jffi* Uy F ^ 1 3 b O F 

^>i/Xi5fTPu, TPwCD FgittCrSttTV>'g>o CtltiD 

i^yBizMLXiyy-^t^ mmm^^^'it ^z.tif^x 

F^yvX^'TNx, TNyCOV-Xtt, ^^yFG 

NDtsii$n> v^yiy7.9iMa:>vv-(y^t. f^ 

y v^X ^ T Nv^/^ LT F V >i>'X ^ T Pwf.) F U^y^m 

m^n. F-yyv'X^TNyCOFb-Oti. t:>9tgi'd 
tftlTl^^io F^yi>'X^TNx, TNyCDf--t7.;HMtb 
(i, H 1 6D«-^i:aiMtcN : 1 i;iS:oTv^§o Na. 1 
om&Xh^. ili©^-&i:|wittle:F^>e/'x^TNv 
(i:, F-^;HSBffl«F^>i>~X^T^^o cLcLTEi, F 
vyi/X^TPu, TPwcD^U-y F5 ^— [niSati> &F5 
yi^X^(D V - X ^ -1- > + V cc ilJt Jtii c 

n, D/A 1 1 ©'>yi'-r^ffiSi«M^«?!gv^'>+v 

«ti± t m Uigl)«?^t i D F ^ > v'X ^ T Nx^)"iiEi)j ^ 
F-^yS^X^fTNx, TNytCv'y^'-rf.lEt&^iJKA':* 

*-7-2 f-^mXi^frLXmBLfco- 

^^yMM^mi 9icmm^n. noxm^frLx^/^ 
y}^Gnmmm^nx\r^^. c^Dji^^r^x^-^v 
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[0 0 2 2] El 4 a. H 1 <Dmmm(o^imrs.m^mis. 

^ T Nb~ T Nn- 1 ^ if mm ^ ^' > t y ^ > F G N D FrI lie 

mmmx^ 2 ®«^±tf e nfc * p > h 5 * o 

Tl-^T, X-f "y^HSSS Wpati. MO S F E T h^>'i>" 
X ^ T N2T-Sfig ^ nx I ^ § . tb:^J® A y h 5 ^ -[HiSg 
1 3 b0A:ibl!liJh'7>>>"X^TPx, ait){llb-5yi>'X^ 
TPy£D±tc t by h ^ v-H^jb^ 1 S«*±lf Snr 

h y X ^2 T Pu. T Pw;{)^ 2 IScDffi^lRltCfj^MJSi! L T 
«±lffcPf^^:^;l/MO S F ET N^y^J^X^'TPul. 

TFwli: P-9^1':7^;l/MO S F E T h > ^? T Pu2, T 
Pw2cD:^;U>h5^-[i]gSi:^'>Tl^§o 

>>>'x^? TPx. T?^itmm\z2tk(Dmy5mcmm&m.\^ 

T«±tffcP^-\'^^;l/MO S F ET h^:/v'X^?TFx 

1, TPyl i: Pf-^^.;HUO S F E T h->>i>'X^TPx 

2. TPy2CQ*Ix>>5^-[Bl£&t*oTl^^o 

A/Jtl h ^ yv'X ^ T Na h 7 >i^X T Nb~ T 

H 4 X-1*-y^|n]gSSWatcWJS-r'l)M0S F ET 
h^yi/"X^?TNHJ:. X'r>yf^[5Igi-pt**<. 

■Y-yg^lBlSgSWatSffiJU^^tlTV^So fifRfS 

mm. \ 2*^e.*i5ftffiip*^j5S*tiTo>^= ^inti. 5fc 

|0lgS;6":iutetO,igilj^^;VXfif!- P tcfflSf 

i.)!3^6T'$.^o i^5T\ iii4-et±. mi<Dm^tmr^ 

0, h'7>'>'X^?Trb~Trn-Hi. P ^■¥:?.;l'MO S h 
^yv'X^J'ili&oTl^^o c:OJ;9tCh9>'S^*X^Trb 
~Trn-i^pg^-\'#^;l/MO S t" ?. c i: J; i? hv^-^' 
X^Trb~Trn-lcD/l}/j-Y>t°-^^;/X*Hg<^!3. D 
/ A ^^[HlgStC^>TxX-^>&,^Jg-r ^mcfl^-r ^ X-Y 

[0 0 2 3] w±lJiai^Lrt/c^\ tf-^ 

n^Smj^X-r -y 9^>'^^D/ ASmiHl^^Pti'L^CiJS^LT 

il(D%Bj!«. CcOJcd^D/A^JtlllE^©;^]-' 

<0*b>>^^-|Hlffi|{i. MO S F E T h^>i/'X^^ 
*ft:i:LTl^S;6^ tm\ n]mmm:^X'>^fs^^ 

x-^^m<.^tt)mm±.xn^\zx^^(Dx\ ju^s- 
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•7 h^y>*x^*±i*i:Lr(:n*«^LTt><tv\ $ 

>i?x^) tiP^^y;?.;!/^!^ (feSiMipupS) 
ys>'X^t. P^-\'>^-;b§y (S§v^i±pnpS) 1-7 
yv'X^fiN^-^'y^^;!/ ($.§l.>(inp nS) hvyv^ 

[0 0 2 4] 

oT«. u> h ^ v-mito^K-nm v^yiyx^^m. 
mMm\m^fxm.¥\^mx ltcx-c y i^mmxKtim(D 

mm-f^-^xoNiE-^^^tx. x^-hA^e, -rmm 
mizmmm^mm<Dxt!mh^y^:^x'^<D 1 -DiL^mt 

Ff -SX-f •y^lHlggti?FSi;/5:f9. Sfc. If-i^^fg^ 

tt.-um's\oymmMmma:>-:f^-j'7W\xh^. 
30 [0 2] H2ti. ^(r>mm%m<ri^-<^yf>^)\^y^ffyWi 

mmx^y^. 

[H3] il3ti. ilO|«BJ!<7)m«lHlE&;&7'^xVr 
(a) tt. ^<D^f*ll^^|HimPftS(D:/n>y^ia. (b) 

X'$)'^o 

m 4 ] 0 4 tt. 01 (Dmmm(Dmi^m^j:^mmm\x 

40 [HIS] |g5«. fi£.*©*vAFvY/^cD-PcOi^S^0 
[0 6] H6«. C(D3;|RJ^©MTKffi©W«E L|g|i|[il 

moi D / A i:i^iEi£§©-^j©fifB0-e3&?.„ 
[f?#©SJB;§] 

1, 1 O - A-^AF-^-f/v 2-D/'AS^j^tem 2a 

•■■AtliiiF. 2b--m;^4fBi-T. 3, i z-tiuyhi^ 

•-m.m.iht}mm. 3 a -v^-cy^.^fji^yh^'y-m 

3b--til*®*byFSv-IiI8&. 4--W^EL* 

5 --A.;l/XlS*.[l|gS, 6---|illj/^;l'X. 7-mW}\Bi 
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tf-^7B^y{t^fiiJle|gS, 1 hP-zmii^, 16-* 
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* lyiyT.-^. 1 7-mWm&. 1 8-«M»I0g&. 1 8 
a, 2 Z-'-^U-^h^^-IUES. 1 9- -P-7-Y>7l£S 
[hIK. 2 0 --g>7<-tr;K Ql~Qm, Qa~Qn-l. TPa~ 
TPn-1, T Na~TNn-l ••• h ^ >>?X 
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